Between 2011 and 2016 we surveyed 42 sites of coastal salt marshes of Croatia. We confirmed the occurrence of several rare and endangered plant species. Številne rastlinske vrste so ogrožene. Njihova rastišča so spremenili v njive ali pa so jih uničili z gradnjo turistične infrastrukture. Danes je le del teh preostalih območij zaščiten.
Rare plant species of salt marshes of the Croatian coast Introduction Natural sea coasts are very diverse and also highly threatened habitats throughout Europe (Cori 1999 , Kutiel et al. 2000 , EEA 2006 ) by industrial activities, traffic, tourism, drainage, land use changes, abandonment from traditional farming, eutrophication (salt meadows and marshes) and pollution (EEA 2006) . This wholeEuropean trend is observed also on the Adriatic coast with a highly developed tourist infrastructure. Rocky, indented coastlines which in Croatia prevail are today subjected to massive construction of resorts and marinas. Flat shores occur mostly in broad river estuaries. In Croatia the low flat coastline is naturally rare, therefore are more threatened due to their easier accessibility. Such places were usually inhabited earlier and they were used as salt works (Solanas) (e.g. Ston, Nin, Pag). These shallow ponds for salt production provided secondary habitats for salt marsh vegetation. Several salt marshes were converted into intensive agricultural fields (e.g. Neretva River Delta) and those which have remained undrained were utilized as pastures (Stančić et al. 2008 ). Today only a few areas are under protection. Nature reserves were declared, for instance in the estuary of the Karišnica River (Karin Gornji), in Ninsko blato and on the island of Pag Malo Blato and Kolansko blato. The Neretva River Delta, listed in the Ramsar Convention, is under the process of establishing a protected area for its proper management (Glasnović et al. 2007) .
We provide brief description about the recently confirmed localities, vegetation characteristics and population size of the following rare native plant species occurring on coastal saline wetlands of Croatia: Allium telmatum, Tripolium pannonicum subsp. tripolium, Carex divisa, C. extensa, Eleocharis uniglumis, Juncus gerardii, Limonium virgatum, Parapholis filiformis, P. incurva, Plantago cornuti, Salsola soda, Samolus valerandi, Scorzonera parviflora, Suaeda maritima, Triglochin barrelieri and T. maritima. From these species C. divisa, C. extensa, E. uniglumis, J. gerardii, P. cornuti, S. soda, S. valerandi, S . parviflora and T. maritima grow in inland saline habitats as well , Király et al. 2013 ).
This survey is not objected to detailed analysis of coastal vegetation. Our aim was to summarize our findings on the recent occurrence of rare species in the context of the regional and local literature available and to contribute towards a more comprehensive knowledge of the vascular flora of the study area. We also give short information about the interesting areas of salt marshes on the Croatian coastline.
Material and methods
We considered the target habitat according to definition of Adam (1990) : salt marshes or tidal marshes are a coastal ecosystem in the upper coastal intertidal zone between land and open salt water or brackish water that is regularly flooded by the tides.
Study area
The study was carried out in the area of the Central and North East Adriatic. The southernmost location was the site near Ston (42°49'40.1", 17°42'4.2"), the northernmost one was the Mirna River mouth on the Istrian peninsula (45°19'11.9", 13°36'3.5", Figure 1 ).
According to its geological structure, the east coast of the Adriatic shows predominance of limestone and dolomites from the cretaceous period, forming, for the most part, a low-lying and rocky coast, while the areas of low and alluvial marshy coasts are very rare (cf. Pandža et al. 2007 ).
Data collection
Dates of individual visits are given at particular locations. The sites were found (Figure 1 ) according to the available literature data and with the help of the program Google Earth. Particular attention was paid to plant species linked to coastal salt marshes included in the Red Book of Croatia (Nikolić & Topić 2005) and Flora Croatica (Nikolić 2017). Other salt marsh species were selected according to Stančić et al. (2008) . Species of other coastal habitats (sand dunes, rock cliffs) were not subjected to this survey. Plant nomenclature follows Euro+Med (2017). We classified the vegetation on alliance level followed by the works of Pandža et al. (2007) and Stančić et al. (2008) , names of syntaxa follow Mucina et al. (2016) . The list of all surveyed sites with short descriptions is given in the Appendix. 
Results

Critically endangered species (CR)
Eleocharis uniglumis: this rare species was found on 6 sites.
Each of them is located on the island of Pag and its vicinity. It grew in the upper salt marshes, away from the tidal zone in the vegetation of the alliance Juncion maritimi on less saline soils. 
Endangered species (EN)
Carex divisa: a relatively widely-distributed species which was confirmed on 14 sites. It created dense stands on margins of salt marshes within the alliance Juncion maritimi with a transition to humid grasslands of the alliance Molinio-Hordeion secalini. Rich populations were found in Jadrtovac, Rtina, Ninska solana and 
Discussion
From 129 plant species growing on the Croatian coasts 41 are obliged to coastal salt marshes (Stančić et al. 2008) . Less than the half of them (16) . Sites Privlaka and Ljubač were not published so far.
The richest populations were observed in the alliance Juncion maritimi and on sandy beaches in pioneer vegetation flooded by seawater.
According to Stančić et al. (2008) Triglochin maritima has occupy 6 localities in stands of Salicornion fruticosae. Except the northern part of the Istrian peninsula (Nikolić & Topić 2005 , Rottensteiner 2012 ) the species was found also in Ninsko blato in the vegetation of Juncion maritimi which was not known in the literature.
Eleocharis uniglumis according to the Red Book of Croatia has 7 localities: only two of them on the coast, Mljet Island (Mitić et al. 2009 ) and Pula (Nikolić & Topić 2005) . Rottensteiner (2012) mentioned it from coastline near Poreć. Sites found by us were not published so far. The richest populations were found in Povljana (Pag) and in brackish marshes of Vransko jazero.
Although Carex divisa and C. extensa have high threat category in the Red List (EN) they appear to be common species in the study area. According to Stančić et al. (2008) C. extensa was found at 106 locations. The high number of sites is related to the ecological requirements of the species. Several sites (Ljubač, Rtina, Nin, Privlaka) where the species was found during our survey are not included in the Red Book, even the sites on Brač and Vis islands. Species of category VU appear to be common as well. For instance Parapholis incurva has according to Stančić et al. (2008) 100 known locations in several vegetation types, even in ruderal habitats, Suaeda maritima has 92 and Salsola soda 75 locations (Stančić et al. l. c., Nikolić 2017) . Both last two above mentioned species are regarded relatively common also in other works (e.g. Starmühler 2003 , 2007 , Mitić et al. 2009 , Rottensteiner 2014a . Conversely, numerous rare species of the Croatian coast are not included in the Red Book. For example Parapholis filiformis has occurred, according to Stančić et al. (2008) , only at single locality in Croatia. Subsequently, the species was published in the inventory of the flora of Vis (Mitić et al. 2009 ) and it is reported also from Brač in the actual national database of the Croatian flora (Nikolić 2017). The above mentioned data show that P. filiformis is a very rare species. Our two confirmed localities (Rtina and Vlašići) are new to Croatia. The plant grows there in species-rich stands of the alliance Salicornion fruticosae.
Distribution of Plantago cornuti in Croatia is insufficiently known. Stančić et al. (2008) reports only a single location. Further locations mentioned Mitić at al. (2008) and Nikolić (2017) on the islands of Cres and Lošinj (S Istria), near Obrovac, in Krka National Park and Split (central aj S Dalmatia). Our localities are concentrated in relatively limited area in N Dalmatia where the species was not reported so far (Figure 1 ). In addition, we found the species on the bank of Prokljan Lake west of Bićine (43°50'8.10", 15°51'34.02", unmapped). The species was recently found also in salt marsh near Sečovlje, Slovenia (Stahrmüler 2001 , Rottnesteiner 2014b ) near the Slovenian-Croatian border.
According to published data, Samolus valerandi is occurred relatively frequently in Dalmatia (Mitić et al. 2009 , Nikolić 2017 , but it is quite rare in Istria (Stahrmüler 2001 , Rottensteiner 2014a . This was confirmed by our survey as well.
Among rare species, Scorzonera parviflora needs special attention, since it is mentioned very seldom in the Croatian literature. It was published from Malo Blato on the island of Pag (Horvatić 1934; as S. candollei = S. humilis) . Mitić et al. (2009) report the species from other two sites on Pag (Vlašići, Kolansko blato). From this island it is recorded also by Magaš (2000) , Alegro et al. (2010) and Dítě et al. (2015) . Scorzonera parviflora is known from the brackish Vransko jezero as well (Sviličić 2013 , Dítě et al. 2015 . We complete the chorological data of the species from the territory of Croatia, as those sites have not been published so far. The species indicates remarkable salt marsh habitats which are highly threatened by secondary succession associated with land use changes.
Another rare plant, Allium telmatum, was described a short time ago from the Dalmatian coast as endemic of the Quarner ). Certain locations with detailed coenological data (Malo blato, Kolansko blato) were published by Dítě et al. (2015) . 2018, [221] [222] [223] [224] [225] [226] [227] [228] [229] [230] [231] [232] [233] [234] In the past, the majority of salt marshes were traditionally grazed or mowed. Extensive farming needs to be reintroduced in Croatia for conservation purposes (Stančić et al. 2008) . Inidigenous plants growing in salt marshes are essential to the stability of the coast in trapping and binding sediments, they play an important role in the aquatic food web (Woodroffe 2002) . These ecosystems are suffering an accelerating process of degradation due to land use changes and eutrophication (e.g. the Neretva River Delta). Numerous sites of drained or embanked salt marshes elsewhere, e.g. in Western Europe, are managed by grazing and their vegetation is relatively well-preserved (Jensen 1985 , Bouchard et al. 2003 , Loucougaray et al. 2004 : 30. 4. 2011, 27. 4. 2012, 1. 5. 2015, 24. 8. 2015, 17. 5 . 2016 12 (Fig. 3) In the salt evaporation basins grow species of the alliance Salicornion fruticosae, on the western part of the site well-developed stands of Juncion maritimi. : 26. 8. 2011, 28. 4. 2012, 23. 8. 2015, 18. 5 . 2016 24 : 28. 8. 2011, 30. 4. 2012, 29. 4. 2014, 20. 8. 2015, 18. 5 
